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daily physical activity was 60, 77, 88, 65 min/day. Two rehospitalizations in 
one patiënt were correlated with a drop in detected activity.
Discussion: Activity derived from the acceierometer can be useful to exam- 
ine LVAD therapy. Combined with hemodynamic pump monitoring, it wiil 
give a more comprehensive picture of the interaction between LVAD and the 
remaining cardiac function during daily living.
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FINITE ELEMENT MODEUNG OF SODIUM EXCHANGE IN THE HOLLOW 
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Introduction: Different spatially-distributed models have been proposed to 
describe diffusion along the hollow fibers of the haemodialyzer, focusing 
mainly on urea removal and on steady-state behaviour. Our objective is the 
development of a model of the single hollow fiber able to reproduce time- 
dependent sodium dynamics during simulated haemodialysis sessions. 
Material and methods: A 2D hollow fiber model based on the finite-element 
method (FEM) was developed on COMSOl Multiphysics employing com- 
mercially-available haemodialyzers as reference. An ordinary differential 
equation (ODE) was employed to describe the time-dependent dynamics of 
systemic plasmatic sodium concentration, coupling this lumped-parameters 
model to the response of the spatially-distributed model. Time-dependent 
properties of our model were investigated by simulating steps in inlet di- 
alysate sodium concentration. In-vitro haemodialysis sessions with bovine 
blood have been carried out for the purpose of model validation, gathering 
blood gas samples and recording dialysate inlet and outlet conductivity, 
Results: The outlet sodium concentration reproduced by our model is highly 
correlated with outlet conductivity recorded throughout the experimental 
sessions (R-squared = 0.99). The coupling of plasmatic sodium ODE dynamics 
with the FEM model allowed for a correct reproduction of plasmatic sodium 
concentration recorded throughout the sessions (RM5 error = 0.9 mM). 
Discussion: FEM modelling is a suitable tooi for the study of solutes exchange 
along the haemodialyzer fibers. Sodium concentration time-dependent dy­
namics can be correctly modelled for both blood plasma and dialyzer outlet 
port by coupling a simple one-pool model to the fiber FEM model.
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Introduction: In the development of mathematical models of transport in 
hollow fiber dialyzers, dimensional analysis helps predict the complex inter- 
play among the parameters controlling dialyzer efficiency. Since a systematic 
and in-depth analysis of the different dialyzer-related factors affecting sol- 
ute transport has not been reported yet, the effect of relevant geometrical 
and operational dimensioniess groups on dialyzer clearance was investigated 
with a two-dimensional axisymmetric transport model in the hollow fibers 
of a dialyzer.
Material and methods: Steady momentum transport in blood and dialysate 
compartments, and across the membrane, was described with Navier-Stokes 
and Darcy-Brinkman equations, respectively. Transport of urea, creatinine, 
phosphate and myoglobin in all three dialyzer compartments was described
with convection-diffusion equations. The effect of non-newtoman blood
havior and concentration polarization was accounted for. Dimensional anaiy.
sis provided the complete set of dimensioniess groups determimng dia|vJ’ 
efficiency. Their effect on ultrafiltiation flux prohle along fiber length 
solute dearances was studied by solving model equations for vaiues typ",- 
in clinical practice.
Results: Model-predicted dearances agree with those found by experimei 
tal results. At zero net ulUafiltration, forward and backfillration occur^ 
close to blood inlet and blood outlet. respectively. Ultrafiltration rate anj 
solute dearances generally mcrease with increasing pressure moduli, fCr 
fixed dialyzer geometry and operational conditions. Furthermore, ultrafiltra 
tion rate and solute dearances increase for increasing Reynolds number^a, 
blood inlet and increasing dialysate to blood miet flow rate ratio, for j>lven 
dialyzer geometry and pressure modulus.
Discussion: Model predictions may help optimize the design of hollow fibe, 
dialyzers for blood purification.
Acknowledgment: Financial contribution supported by Baxter Ine.
0124
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Introduction: The kmetics of phosphate ion (P) and calcium ion (Ca) during 
hemodialysis sessions were analyzed previously using simplified descriprioi 
that was reduced to singte dialysis session and modellng of only one of these 
two ions. The aim of this study was to formulate an mtegrated model of3 
and Ca removal during and between dialysis sessions for the whole weeky 
hemodialysis cycle.
Material and methods: Kinetic equations describe the rate of change in 
the mass of Ca and complexed calcium in extracellular compartment, pro- 
tein bound calcium in plasma and mterstitial fluid, P in extracellular and 
mtracellular compartments, protein bound phosphate in plasma and mter- 
stitial fluid. Ca and P in fast compartment. The computer simulations were 
performed for three sessions with interdialytic breaks of 2 2 3 days and 
1.35 mmol/L calcium in dialysis fluid
Results: The profiles of P concentration in plasma tended early to a con­
stant value during HD and rebounded quickly to the protreatment value 
after hemodialysis due to the phosphate exchange with the fast compart­
ment and negligible exchange with the intracellular compartment. The 
model without the fast compartment was not able to describe the clni- 
cal profiles of plasma P. The predialysis concentration of P in plasma was 
higher than the equihbrium concentration for the exchange between the 
extracellular and fast compartments. The model predicted some increase 
in plasma Ca, and more pronounced increase in plasma total calcium due 
to hemoconcentration.
Discussion: The model correctly described the climcaily observed profiles of 
Ca and P during the whole weekly cycle of hemodialysis.
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Introduction: FractioPES 200 is a new polyethersulfone/polyvinylpy''roi' 
idone-based plasma fractionator membrane for lipid apheresis. To avoid the 
often varyingtreatment conditions in humans, its in vivo permselectivity was 
assessed in a large animal experiment.
Material and methods: In a prospective, randomized, controlled, crossovet 
trial, each of four sheep (39.0 ± 1.4 kg) was subjected to doublé filtration 
plasmapheresis with three specimen of FractioPES 200 (FPES; surface area 
1.9 sqm; SelectiCure H19, 3M Membranes Business Unit) differing slightly 
the in vitro sieving coëfficiënt (SK) for HDL (FPESa, 0.300, FPESb, 0.261 an 
FPESc, 0.218) versus a control fractionator (EVAL, 2.0 sqm; Kawasumi E*3' 
flux 5A20). Plasma filter (0.6 sqm; PlasCure 0.6; 3M), treated plasma volume
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